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Abstract!
For the past two decades, policymakers and health care delivery systems have 
promoted greater inclusion of computerized technology into health care services. Physician 
support for one technology, clinical decision support systems (CDSS), has been lackluster. 
Some have hypothesized that fears about patients' perception of CDSS and physicians who use 
CDSS. The current literature reveals a more complex relationship between patients and CDSS. 
This study aims to further refine that relationship by considering aspects of CDSS use that have 
not yet been explored. Specifically, we will examine how patients feel about the use of CDSS 
when they believe it is for their own encounter versus another patient's, when they are given 
information about the relative accuracies of physicians and CDSS, and when CDSS is used by 
a physician versus a physician extender, a combat medic in this experiment. Participants in the 
proposed experiment will read two vignettes and answer questions about the provider’s overall 
quality, the provider’s responsibility for the outcome, and the appropriateness of the medical 
decision. The experiment has been proposed to Time-sharing Experiments for the Social 
Sciences (TESS), so, if accepted, this will be the first study to measure the attitude of a large 
and representative population as opposed to small populations of university students or 
employees. The population that we will study and the treatment of CDSS in a realistic manner 
will provide software developers and health care systems with knowledge to tailor creation and 
implementation of CDSS tools to garner the greatest benefit for the most patients. 
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Original Manuscript 
Introduction 
Clinical decision support systems (CDSS) use software to apply artificial intelligence to 
patient care situations. Over the past four decades, researchers in medicine, psychology, and 
computer science have established considerable evidence of the value of CDSS. They have 
used evidence-based protocols for many common diseases, conditions, and procedures to 
validate CDSS accuracy. Many studies have even demonstrated superiority of CDSS over 
traditional clinical decisions. 1 - 9 Because of its potential to improve health care delivery, policy 
makers have pushed for greater inclusion of CDSS over the past 15 years. The Institutes of 
Medicine (IOM) published a revolutionary evaluation of preventable medical errors in 2000, and 
that report recommended using technology to reduce error and increase patient safety. 10 Since 
then, legislators have pushed for CDSS use in laws like the Health Information Technology for 
Economic and Clinical Health (HITECH) Act of 2009 and the Patient Protection and Affordable 
Care Act (ACA) of 2010. 11, 12 In spite of the strong evidence and legislative effort, the actual 
reception of CDSS has been lukewarm. 13, 14  
The causes of poor implementation to date range from organizational barriers to 
personal overconfidence, with various causes in between. 13, 15, 16 One variable that has been 
considered, but rarely tested, is the public’s opinion of CDSS use. 17 - 20 Some doctors may feel 
that using CDSS alienates patients or that their patients will view them as less competent if they 
rely on such tools. The few studies conducted on this topic reveal a more nuanced reality, in 
which patients attribute value to CDSS related to the ways doctors use the technology. 17 - 20 As 
we learn more about the triad of patient, provider, and computer, we can help lay the 
foundations for greater implementation of CDSS and, therefore, improved health outcomes. 
Theoretical Perspective 
The limited number of studies leaves several unanswered questions. Will knowledge of 
its accuracy increase public support for CDSS? None of the existing studies implied that CDSS 
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could outperform a clinical provider.17-19 If the public does not see added value in CDSS, then 
there is no reason to support its use. One study showed more support for use of CDSS 
developed by the Mayo Clinic than for CDSS of unknown origin. 18 We cannot know from that 
study if the patients believe a prestigious CDSS to be more or less diagnostically accurate than 
is a physician. We need data from realistic questions about how and when CDSS might be 
used. 
The participants who evaluated prestigious CDSS highly were patients in a clinic. 
Undergraduate students, on the other hand, did not rate the two aids any differently. 18 Reliance 
upon an unrepresentative population is a limitation of the current literature. The majority of the 
experiments used college or medical students exclusively. A better measure of popular 
perception requires sampling of broader swathes of the populace.  
Two more unanswered questions deserve consideration. Does the CDSS user influence 
patient perception of CDSS? In the four existing studies, the CDSS recommendation comes 
from a physician.17-19  The reality of medical encounters is more diverse. Depending on the 
reason for the encounter, patients may have entire appointments with physician assistants, 
nurses, or medical technicians. Patient-provider interaction is not limited to physicians and 
neither is the use of CDSS. 
 Finally, to our knowledge, every study in the current literature asked participants to 
assume the role of the patient.17-19 Will patients place different value on CDSS when it is used in 
their own treatment than they do when they are considering generic medical care?  One 
experiment found that the more a patient believes he has control over his health outcomes, the 
less likely he is to support his doctor’s use of CDSS. 20 Such an individual may still see the value 
of decision aids for other patients. 
We have designed an experiment to address these questions. We will use two vignettes 
to evaluate how and whether knowledge about the accuracy of CDSS, user interface, and 
personal investment influence popular opinion of CDSS. The first vignette will investigate CDSS 
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of varying accuracy and participant identity. The second vignette will look for relationships 
between provider type and CDSS use. Using the large nationally representative pool available 
from Time-sharing Experiments for the Social Sciences (TESS) will make the study more 
externally valid than is the current literature, which is heavily reliant on students as research 
participants. The knowledge generated by this study will help develop strategies to improve the 
adoption and implementation rates of CDSS and, potentially, improve the delivery of health 
care. 
 
Methods 
Study Design 
 
This study will consist of two vignettes that will each measure different variables. (See 
Table 1.) Vignette 1 employs a 2 (self vs. others) x 3 (decision aid: none vs. aid equal to 
average doctor vs. aid superior to average doctor) x 2 (outcome: positive vs. negative) x 2 (heed 
vs. defy aid recommendation) between-subject design. Vignette 2 employs a 2 (provider: medic 
vs. doctor) x 2 (decision aid: present vs. absent) x 2 (outcome: positive vs. negative) x 2 (heed 
vs. defy aid recommendation) between-subject design. The study also allows for several within-
subject comparisons. The dependent variables are a judgment of the provider’s overall quality, 
the appropriateness of the medical decision, and provider responsibility for the outcome. 
Table 1 about here 
Subjects 
If our proposal to TESS is accepted, the TESS participants will be recruited from 
Knowledge Panel ®, a pool of nationally representative adults. TESS is a research platform 
funded by the NSF that conducts successfully proposed experiments at no cost to the 
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investigators. All TESS proposals are anonymous and acceptance is merit-based. Investigators 
with successful proposals receive completely deidentified data.  
Table 2 details the participants’ demographic details of interest. None of the current 
literature reports sample size analyses, but sample size per experiment ranged from 59 to 434 
participants. 17 - 20 We examined the results of those studies for evidence of the effect of sample 
size on result reproducibility. When the number of participants per condition dropped from 115 
to 90, we observed that the investigators were not able to replicate certain results in spite of 
otherwise similar methodology. Since one vignette from this study has 20 discrete variations, we 
requested 2,300 participants (115 participants x 20 conditions) from TESS. 
Table 2 about here 
Data Analysis 
We will examine all data for completeness. We will evaluate the univariate and 
multivariate distribution of the dependent variables. Where dependent variables have bimodal 
distributions, we will create new variables to account for unidirectional magnitude from 
neutrality. We will compare multiple independent variables to the three outcome variables of 
interest using multivariate analyses of covariance (MANCOVAs). Initial models will account for 
all measured potential confounders and subsequent models will remove or retain variables 
using a change-in-estimate approach with a 10% cut-off.   
 
Results 
CDSS accuracy 
We anticipate no significant main effect of CDSS accuracy on the overall physician 
quality ratings because of a regression to the mean in positive and negative outcome 
conditions. Prior studies have shown that the direction of physician ratings as outcomes is 
subject to a buffering effect of CDSS. 17, 18 When the outcome is bad, physicians who use CDSS 
are rated less negatively than are physicians who do not use CDSS. When the outcome is 
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good, physicians who use CDSS are rated less positively than are their counterparts. The result 
is that mean ratings for CDSS use are similar to the mean ratings of doctors who do not use 
CDSS. 17 Buffering does not seem to appear in cases where the CDSS was described as 
prestigious, and physicians who used prestigious CDSS were rated similarly to those who did 
not use CDSS and more highly than those who used a nondescript CDSS. 18  
Those findings generate conflicting hypotheses about how participants viewed the 
accuracy of CDSS. The findings from evaluation of a prestigious aid suggest that participants 
considered the prestigious aid’s accuracy equivalent to that of an average doctor but they 
assumed the non-descript CDSS was less accurate. If people considered CDSS less accurate 
than the average physician, though, we would not see a buffering effect dependent on outcome. 
Instead, we would see a main effect of lower overall ratings with CDSS use. This effect 
suggests that people consider CDSS recommendations and a physician’s clinical decision to be 
fundamentally different. Therefore, though we anticipate a regression to the means for all 
conditions of CDSS accuracy, there might be a positive correlation between CDSS accuracy 
and perception of physician quality. 
We predict that CDSS accuracy will have a slightly negative correlation with perceived 
acceptability of the outcome because of other conditional interactions. We predict that the 
acceptability of the outcome will be rated most poorly when a physician defies a superior CDSS 
and the outcome is negative. The alternate hypothesis is that CDSS will not influence the 
perceived acceptability of an outcome. In that case, the outcomes will be judged independently 
from the other details of a given encounter. 
We predict that CDSS accuracy will be slightly positively correlated with the perceived 
responsibility of a doctor because of other conditional interactions. Physicians who deviate from 
the recommendation of CDSS described as superior to the average doctor are likely to be 
perceived as more responsible for the clinical outcome than are physicians who deviate from a 
CDSS described as equivalent to the average doctor.  
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CDSS accuracy and generalizability!
Only Vignette 1 specifically addresses the accuracy of a given CDSS. Vignette 2 simply 
remarks that a provider either does or does not use a computer. This experiment was designed 
to measure whether people generalize their perception of one CDSS to all CDSS, or if they 
evaluate all CDSS independently. If participants see CDSS as generalizable, then those who 
see the equal or superior CDSS condition in Vignette 1 prior to seeing Vignette 2 will consider 
the computer in Vignette 2 to be of similar accuracy. This possibility can be confirmed by looking 
for a main effect of CDSS accuracy in the second vignette. If generalizable, there will be an 
effect of CDSS accuracy for participants who see Vignette 1 first, but not for patients who see 
Vignette 2 first. 
Provider type!
Vignette 2 alternates whether the participants read about a physician or a specific type 
of physician extender, a combat medic. We predict that participants will rate the quality of the 
physician higher than they rate the quality of the medic because most people understand that 
physicians have more training than do other medical professionals.  
We predict that the medic will be rated as more responsible for the outcome on average 
than will be the physician. This finding will be driven by the condition in which a medic deviates 
from the CDSS and the outcome is a patient fatality. People will likely grant the physician more 
leeway to use his own medical judgment because of his more extensive training. This finding 
will be even more pronounced if participants consider the quality and accuracy of CDSS to be 
generalizable. If so, the participants who are exposed to either the equal or superior CDSS 
conditions in Vignette 1 will perceive the computer in Vignette 2 to be of similar accuracy. Those 
participants are then likely to evaluate the medic who defies CDSS as practicing well above his 
clinical expertise. They will place a larger burden of responsibility for the outcome upon the 
medic. 
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Participants will either perceive the acceptability of the outcome independent of the 
decisions that lead to the outcome or they will be influenced by the independent variables. As 
with CDSS accuracy, we anticipate that participants will be influenced by the details of the 
vignette and will, on average, rate the outcomes as more acceptable when they are presented 
with a physician. 
Participant identity!
We predict that participants will support the use of CDSS as a technology in general 
more than they will support its use for themselves. This would be similar to situations in which 
people see benefit in autonomous vehicle features, but do not show interest in purchasing a 
vehicle with such features for themselves. 22 Negative outcomes associated with CDSS should 
cause participants to rate the physician quality as lower and the outcome as less acceptable for 
themselves than for others.  
A subset of participants will receive conditions in Vignette 1 and Vignette 2 in which the 
independent variables differ only by the role of the participant. Another subset will receive 
Vignettes 1 and 2 that have the same independent variables, including a 3rd person observer for 
each vignette. By comparing those situations, we can make within-subject and between-subject 
assessments of the effect of the participant’s role in acceptance of CDSS. 
Stakes!
In the study by Arkes, Shaffer & Medow, participants rated physicians more highly when 
the diagnosis was more critical regardless of CDSS use. 18 Those experiments only considered 
a unidirectional outcome without accounting for heeding or defying CDSS recommendation. We 
predict that physicians will be judged more extremely based on otherwise similar conditions 
between Vignette 1 and the physician encounters in Vignette 2.  
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Provider type, concordance with CDSS recommendations, and outcomes!
We predict a strong interaction between who the provider is, what the provider does with 
CDSS results, and the outcome based on perceived differences in provider ability. We 
anticipate that people view physicians as more capable and responsible for the outcome of their 
decisions than they do other medical providers, like medics, who report to physicians. People 
may see CDSS output as a recommendation to a physician, but as a prescribed command to a 
physician extender. Participants are therefore unlikely to attribute much responsibility to a medic 
when the CDSS is heeded, but will attribute great responsibility to a medic who defies CDSS, 
especially in the case of a negative outcome. Participants may even perceive the outcome to be 
less acceptable in those situations than when a doctor acts similarly. We also predict that quality 
ratings will be affected more for medics than for physicians in these scenarios. Physicians will 
likely be rated more poorly for defying CDSS with a resultant death, but the degradation of 
rating will be less pronounced for the doctor, because synthesizing all data is part of his job. 
Provider Gender 
 A final note on the experiments is that of the sex of providers.  The experiments already 
include so many conditions that adding sex of provider vastly increases the number of cases we 
would require.  Nor would the requirement for many more cases offer us the possibility of 
meaningful results, since we are not measuring participants’ gender role beliefs.  To control for 
unmeasured but possibly significant gender role beliefs without increasing our demand for 
cases, we have chosen to make all the providers male.   
Conclusion 
 
This study is the first to evaluate public opinion of CDSS use in a large and 
representative population. It is also the first to investigate how people perceive the use of CDSS 
by non-physician providers. Since physician extenders such as physician assistants are 
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common entities in modern health care delivery, it is important to understand more fully how 
technology  is mediated by the patient-physician extender relationship.  
This study was designed to capture how many different components of CDSS use 
interact to achieve a given outcome. In order to capture such a high number of participants, the 
study design demanded brevity. Therefore, it relies on ratings of physician quality and outcome 
acceptability as proxy for personal opinion. The authors assume that higher ratings in those 
categories correlate with overall willingness to use the providers and technology, but that cannot 
be conclusively established without asking patients directly. This experiment is also designed to 
clarify observations from earlier studies. Because it employs conditions from all previous studies 
on the topic, this experiment seeks to establish explanations for earlier results that appear 
contradictory on the surface. Several hypotheses are put forth to explain anticipated findings, 
but it is very likely that this study will be hypothesis generating, in part, rather than a summative 
test of the literature’s hypotheses.  It is the authors’ hope that this limitation will lead to further 
avenues of inquiry for themselves and others.  
People have a nuanced perception of CDSS use during medical encounters. By 
identifying uses that people will more readily support, developers can better target the creation 
of relevant tools. As more people have positive experiences  with CDSS, we can build trust in a 
technology that is already demonstrating its potential to improve health outcomes.  
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Table 1. Experimental design 
 
Vignette Scenario Independent Variables Dependent Variables 
V1. Clinic 
appointment 
A doctor must determine 
if his patient with ankle 
pain needs an ankle x-
ray.  
1. Role 
1.1. Patient 
1.2. Outside Observer 
2. CDSS 
2.1. None 
2.2. Equivalent to the average 
physician 
2.3. Superior to the average 
physician 
3. Concordance (If CDSS present) 
3.1. Heeds recommendation 
3.2. Defies recommendation 
4. Outcome 
4.1. Positive: no fracture 
4.2. Negative: fracture 
1. Quality of provider 
1.1. 7-point Likert scale 
2. Acceptability of outcome 
2.1. 7-point Likert scale 
3. Provider responsibility for 
outcome 
3.1. 4-point Likert scale 
V2. Casualty 
triage 
A provider must triage 
four casualties so that the 
most critical patients 
receive the fastest 
transport to a trauma 
center. 
1. Provider 
1.1. Medic 
1.2. Doctor 
2. CDSS 
2.1. None 
2.2. Triage tool 
3. Concordance (If CDSS present) 
3.1. Heeds recommendation 
3.2. Defies recommendation 
4. Outcome 
4.1. Positive: all survive 
4.2. Negative: one fatality 
1. Quality of provider 
1.1. 7-point Likert scale 
2. Acceptability of outcome 
2.1. 7-point Likert scale 
3. Provider responsibility for 
outcome 
3.1. 4-point Likert scale 
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Table 2. Study population characteristics 
 
 Aid Condition for Vignettes V1 and V2 
Variable 
V1: No Aid 
V2: No Aid 
V1: Equal 
V2: No Aid 
V1: Superior 
V2: No Aid 
V1: No Aid 
V2: Aid 
V1: Equal  
V2: Aid 
V1: Superior  
V2: Aid 
Number of 
Participants XXX XXX XXX XXX XXX XXX 
Age [Mean (SD)] XX.X (X.X) XX.X (X.X) XX.X (X.X) XX.X (X.X) XX.X (X.X) XX.X (X.X) 
Sex  
   Male 
   Female  
 
XX % 
XX % 
 
XX % 
XX % 
 
XX % 
XX % 
 
XX % 
XX % 
 
XX % 
XX % 
 
XX % 
XX % 
Race 
   A 
   B 
   C 
 
XX % 
XX % 
XX % 
 
XX % 
XX % 
XX % 
 
XX % 
XX % 
XX % 
 
XX % 
XX % 
XX % 
 
XX % 
XX % 
XX % 
 
XX % 
XX % 
XX % 
Education 
   A 
   B 
   C 
 
XX % 
XX % 
XX % 
 
XX % 
XX % 
XX % 
 
XX % 
XX % 
XX % 
 
XX % 
XX % 
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Appendix 1: Systematic Review!
Introduction 
 
In 2000, the Institutes of Medicine (IOM) attributed as many as 98,000 deaths per year 
to hospital-based medical error in the United States. 10 Given the CDC estimate of 2.6 million 
annual deaths, 23 that estimate means that up to 4% of deaths, or 1 out of every 25, can be 
attributed to medical error in a hospital.  In 2013, hypertensive heart and renal diseases, 
anemia, nutritional deficiencies, asthma, leukemia, HIV, motor vehicle accidents, and homicides 
all combined accounted for fewer deaths than the maximum IOM estimate of deaths 
contributable to medical error. 23 The IOM estimates are only founded on hospital-based 
medicine. They ignore the potential under- and over-diagnoses from clinic settings that can lead 
to even more death or suffering.  
One IOM recommendation to foster an environment of safety was increased use of 
electronic health records (EHR). 10 Since 2000, the rate of EHR adoption has progressed from 
less than 10% of hospitals to full adoption of EHRs in 59% of hospitals and EHR vendor 
contracts for 94% hospitals. 24 Most of the EHRs in use contain clinical decision support systems 
(CDSS) designed to improve safety. Many studies over the last four decades have shown 
recommendations from the actuarial CDSS software to be superior to clinical recommendations 
from physicians. 1 - 9 In spite of documented superiority, use of CDSS is limited. 13, 14 If medical 
error poses a large scale mortality risk and CDSS can decrease that risk by improving patient 
safety, then why is its use so limited?  
Potential reasons that physicians are hesitant to embrace CDSS include organizational 
barriers, personal overconfidence, and concerns about patient opinion among others. 13, 15 – 21, 25     
The complete picture is likely multifactorial and complex, but it is worth examining each 
component. Evaluation of the legislative landscape will show a push for greater incorporation of 
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these tools in the Health Information Technology for Economic and Clinical Health (HITECH) 
Act of 2009 and the Public Health Service Act (PHSA). 26, 27 To see if physician overconfidence 
is malleable, one can evaluate of the incorporation of CDSS into medical education. 4, 28 - 30 For 
the purpose of this systematic review, we will limit the discussion to the public opinion of CDSS 
and of the physicians who employ CDSS. 
 
Methods 
Search Strategy 
We conducted an electronic search of MEDLINE and Web of knowledge to find relevant 
articles as depicted in Figure 1. The search was narrowly defined as for patients, attitudes, and 
computer assisted diagnosis. We reviewed the titles and, if warranted, abstracts for the results 
to determine if the articles were relevant to the topic. We read the articles selected for full review 
in their entirety and reviewed their listed citations for inclusion in this review.  
Article Inclusion and Exclusion 
We limited inclusion to English language original articles in peer-reviewed journals that 
were published since 2000. The year 2000 was chosen as a cut-off for two reasons: it was for 
the year 2000 that the IOM released To Err is Human; 10 and interactions with computers have 
changed drastically for medicine and the greater public between the 20th and 21st Centuries. 
While there are relevant papers from the 1980s, 25 it is a stretch to imagine that patients see 
computers and the physicians’ use of them the same in the year 2015 as they did in the year 
1985. We excluded articles that did not include a CDSS (i.e. the physical presence of a 
computer rather than the computing technology used), articles that did not focus on patients’ 
attitudes toward that technology (i.e. resident physician opinion or patient encounter 
satisfaction), or both. 
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Data Extraction 
We applied the GRADE approach to rating the quality of the included studies (Table 1). 
After selecting articles for inclusion, we organized the salient aspects of the articles into Table 2, 
which includes the population tested, experimental task, independent variables, dependent 
variables, and results. All included studies were randomized controlled trials. There were no 
apparent design limitations given the stated purpose of each study. Evidence in all studies was 
directly compared between controls and alternating experimental conditions as applicable. 
Within the Pezzo and Pezzo, 17 Arkes, Shaffer & Medow, 18 and Promberger and Baron 19 
studies the results were homogenous and consistent. Results from Shaffer et al. were 
inconsistent. 20 The studies from Arkes, Shaffer & Medow and Shaffer et al. reported limited 
precise results. No study seemed to have tilted toward reporting only positive findings. As Table 
1 shows, we rated two studies as high quality, one, Arkes, Shaffer & Medow, as moderate 
quality, and one, Shaffer et al., as low quality. 
 
Results 
The search produced 406 articles between the two search engines. After reviewing the 
titles and abstracts for appropriateness, only three articles remained. Those articles were read 
in their entirety and one was excluded on the grounds that the patients were not made explicitly 
aware of the purpose of computer use in their encounters. We evaluated the titles and, if 
warranted, abstracts of all the cited articles in those three articles and discovered three more 
articles for full text review. Of those three articles discovered via manual citation review, one 
was excluded because the clinical decision aid was not described as being computerized. A 
total of four articles were included in this review. The search process is illustrated in Figure 1. 
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Excluded studies 
Two studies were excluded after a full text review because they were not directly 
applicable to the question posed by this review. Both studies do have attributes that are helpful 
to understanding the public’s opinion of CDSS, so we will briefly review them here. More 
information about each study can be found in Table 3.  
The first study, by Rudkin, Langdorf, Macias, Oman & Kazzi, examined the attitudes of 
emergency physicians and 198 actual emergency department patients toward physician 
personal digital assistant (PDA) use. 31 Physicians were instructed to reference only printed 
textbooks or their PDAs during a given shift. After the completion of their encounters, patients 
were asked about their confidence in the doctor, how efficient they perceived their doctor to be, 
and whether they believed that there was too much medical information for doctors to rely only 
on their own memories. The investigators found that 50% of patients had more confidence in 
physicians who used PDAs, while only 5% had less confidence. The remaining patients were 
not influenced by PDA use. Patients also reported that physicians using PDAs were more 
efficient and that there is too much medical information for a doctor to remember without an aid. 
The findings suggest that actual patients find the use of technology beneficial. The 
applicability to this review is limited, though, because the PDA’s contained electronic versions of 
texts instead of CDSS. In addition, the patients were unaware of the manner in which the 
physicians were using the PDAs. Patients might support computer use if they are only being 
used as memory aids. If the computers are used to influence clinical decision-making, the 
patient perception might drastically change.  
The second study excluded after full text review was by Arkes, Shaffer & Medow, who 
also authored two of the studies included in this systematic review. 21 In this study, the 
investigators presented participants with a professionally produced video portraying a medical 
malpractice trial. Over 650 participants were drawn from a nationally representative pool and 
asked to consider the case as though they were jurors. The investigators manipulated whether 
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the defendant physician used a clinical decision aid (Alvarado score for appendicitis), how 
severe the patient’s presenting signs and symptoms were, and whether the physician behaved 
concordantly or discordantly with the clinical presentation. They were asked to make a 
determination of guilt or innocence based on whether the defendant had met the standard of 
care. If the participant voted for guilt, he or she was asked to rate how deserving the defendant 
was of punishment. 
The investigators found that neither symptom severity nor the use of a decision aid was 
related to determinations of guilt. Discordant behavior did result in more convictions, though. If 
the defendant sought surgery for a mild case, or recommended against surgery when the 
symptoms were severe, then jurors returned a guilty verdict more often. The investigators also 
found that participants were much more punitive if the defendant did not act in accordance with 
the recommendation from the Alvarado score. When the defendant did not use a decision aid, 
symptom severity did not affect how deserving of punishment participants rated the defendant to 
be. When the defendant defied the clinical aid recommendation, participants were significantly 
more punitive.  
This study suggests people believe that doctors should heed actuarial decision aid 
recommendations. Unfortunately, the study does not state whether the physician calculated the 
Alvarado score manually or entered information into a CDSS. Although the algorithm is identical 
in each case, people may perceive the use of a decision aid differently if a computer is used. A 
doctor who uses CDSS can be perceived as using technology to ensure an accurate diagnosis 
or as cold, mechanical, and incompetent. By adding an explicit CDSS condition to the decision 
aid variable in a similar study, one could tease apart such differences in perception 
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Included Studies 
Physician Evaluation after Medical Errors: Does Having a Computer 
Decision Aid Help or Hurt in Hindsight?  
The first study, by Pezzo and Pezzo, consisted of two RCT experiments designed to 
measure how patients or the public perceives physicians who use CDSS. 17 The first experiment 
asked participants to assume the role of patient and the second study asked participants to 
evaluate a physician as an outside observer. 
In the first experiment, 59 undergraduate students in an introductory psychology course 
were presented with a vignette describing an appointment for chest pain that they, as the 
patient, recently had with their physician. While evaluating the patient, the physician either did or 
did not use CDSS. The outcome of the appointment was also varied so that in one condition, 
the physician either diagnosed a severe but correctable condition (positive outcome) or missed 
the diagnosis (negative outcome). After reading the vignette, all participants were asked to rate 
the quality of the physician’s decision and decide if they would recommend the physician to 
others on a 5-point Likert scale. The participants who were presented with a negative outcome 
were also asked to rate how negligent the physician was and to report how likely they were to 
file suit against the physician on a 5 point scale.  
In assessment of the decision quality, the investigators found a main effect for outcome, 
but not for the decision aid condition. They did find an interaction between the two conditions in 
which patients judged the physician less extremely if a decision aid was used (negative 
outcome: mean = 2.69, SD = 1.07; positive outcome: mean = 3.47, SD = 1.17) than if no aid 
was used (negative outcome: mean = 2.03, SD = 0.94; positive outcome: mean = 3.97, SD = 
1.03). The same pattern was present for willingness to recommend. When the outcome was 
negative, the authors found a significant main effect for CDSS on determinations of negligence 
(no aid: mean = 3.48, SD = 0.99; aid: mean = 2.86, SD = 1.16; t(56)=2.20, p=0.032). That effect 
was not present when patients were asked how likely they were to file a malpractice lawsuit.  
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This first experiment suggests that patients attribute some of the credit or blame to a 
computer when a physician makes any computer-aided decision. The temporizing effect was 
still present when asked to determine how negligent a physician was after a negative outcome. 
In this experiment, the doctor always heeded the recommendation of the CDSS. It did not 
measure how patients felt about a doctor who defied CDSS recommendations. To determine 
that, the authors conducted a second study.  
In the second study, 320 students (166 medical students, 154 undergraduate students) 
were presented with a vignette describing the malpractice trial of a radiologist who’s alleged 
negligence led to a patient’s death. The four experimental conditions were that the radiologist 
did not use a decision aid, that he used an aid and agreed with the results, that he disagreed 
with the decision aid and defied its results, or finally that he disagreed, but heeded the results of 
the decision aid. After reading the vignette, all participants were asked to rate on a 7-point Likert 
scale the degree to which the radiologist was at fault, the radiologist’s competence, and the 
appropriateness of using a computer aid in medical diagnosis. 
The authors found a main effect for the type of student for all three dependent variables 
in that undergraduate students rated the radiologist as more at fault than did medical students 
(mean = 4.69, SD = 1.65 vs. mean = 3.40, SD = 1.69), undergraduates rated the radiologist as 
less competent (mean = 4.31; SD = 1.57 vs. mean = 5.25, SD = 1.38), and though both groups 
felt the use of CDSS to be appropriate, undergraduates felt that it was less so (mean = 4.84, SD 
= 1.48 vs. mean = 5.33, SD = 1.26).  
 As demonstrated in Table 4, all respondents rated the physician who defied the 
recommendation of a decision aid as more at fault than the other conditions. Taken together, no 
aid and defy aid conditions were rated as more at fault than the conditions that follow the CDSS 
recommendations. The physicians who acted in accordance with the CDSS recommendations 
were also rated as significantly more competent than physicians who defied CDSS 
recommendations or did not consult a decision aid at all. 
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The second experiment replicates the moderating effect of CDSS from the first 
experiment. That is, when there is a negative outcome, the provider is seen less negatively if a 
CDSS was consulted. The second experiment expands the finding by demonstrating the 
importance of heeding the CDSS recommendation. When the physician defied the 
recommendation, the protective effect of CDSS vanished. Since this experiment only examined 
negative outcomes, one cannot say whether the same principle applies to positive outcomes. 
Replicating the second experiment with a positive outcome situation in place of a negative 
outcome could reveal one of two competing hypotheses. Patients may respect the actuarial 
nature of CDSS and rate physicians who defy the recommendations negatively regardless of 
the outcome. Conversely, patients may see the defiance as defeating a flawed system and rate 
the physician as even more competent than when no aid is used.  
The experiments were well designed and answered the specific experimental questions 
effectively. The results were consistent with tight distributions of responses as demonstrated by 
small standard deviations. The second experiment faithfully replicated some findings from the 
first experiment.  
Study limitations include sample size and population. The first experiment had only 59 
participants, approximately 15 per condition. The reliance on undergraduate students also limits 
the external validity of the results. The second experiment demonstrates that limitation by 
comparing two student populations and finding significantly different response patterns between 
the undergraduate and medical students. While the study answered its own questions well, 
there were some questions that begged to be asked. As previously mentioned, evaluating 
compliance with CDSS recommendations in positive outcomes can shed additional light on 
people’s perception of CDSS. In addition, participants had to make assumptions about the 
accuracy of either clinical or actuarial diagnosis methods. Patients might view CDSS as more or 
less important if they know its recommendations to be superior or inferior to clinical practice.   
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Patients Derogate Physicians Who Use a Computer-Assisted Diagnostic 
Aid  
The second included study comprises four RCT experiments conducted by Arkes, 
Shaffer & Medow. 18 The experiments were designed to measure patients’ attitudes towards 
physicians who use CDSS. The diagnosis and test population varied between experiments. All 
four experiments asked the participants to evaluate the situation as though they were the 
patients. 
The first experiment presented 347 undergraduate students with a vignette detailing an 
appointment with their doctor for an ankle injury. It employed the presence of a decision aid as 
the independent variable. Participants were told that the physician consulted a CDSS to help 
make decide if an x-ray is necessary, that the physician used a prestigious CDSS developed by 
the Mayo Clinic, or that the physician decided to order an x-ray without any mention of CDSS. 
After reading vignette, the participants were asked to rate five components of the exam on a 7-
point Likert scale. The dependent variables were the perceived diagnostic ability of the 
physician, overall satisfaction with the appointment, professionalism of the physician, 
examination thoroughness, and length of wait time. 
The investigators found that for all dependent variables, excepting length of wait, the 
physician who did not consult an aid was rated more highly than either CDSS condition. They 
did not find a significant difference between either of the aid conditions. Table 5 lists the mean 
values for each rating. The authors wondered if the stark difference in perception was due to the 
use of an aid on an apparently simple diagnosis, so they proposed an experiment to evaluate a 
similar scenario with a more difficulty diagnosis.  
In the second experiment 128 undergraduate students read a vignette about their 
medical appointment for a leg injury. In this scenario the physician was concerned about the risk 
of a potentially life-threatening deep vein thrombosis (DVT). Since no difference was observed 
between the CDSS and prestigious CDSS conditions in Experiment 1, the independent variable 
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was limited to aid versus no aid. One dependent variable, perceived difficulty of the diagnosis, 
was added to Experiment 2, but otherwise dependent variables were identical to Experiment 1. 
The investigators nearly replicated the findings from Experiment 1. Again, they found a 
significant main effect for CDSS use when evaluating diagnostic ability, professionalism, and 
exam thoroughness. This experiment did not replicate a significant difference in overall 
satisfaction; though as Table 5 shows there was slightly higher satisfaction for no aid versus aid 
(4.64 vs. 4.15). To determine if the findings were applicable to the broader community, the 
investigators designed a third experiment with a non-student population. 
Experiment 3 evaluated the attitudes of 74 university employees. All participants were 
recruited from an employee health clinic on a university campus. The intent was to broaden the 
demographic base and to include participants for whom health care decisions were immediately 
salient. Again, the participants read a vignette about an appointment with their doctor for a 
cough. This experiment, like Experiment 1, utilized no aid, aid, and prestigious aid conditions. 
The dependent variables were identical to Experiment 1. (See Table 2.) 
After examining the broader public, the investigators made two new findings. First, the 
negative effect upon physician perception was diminished. Only diagnostic ability showed a 
significant difference between the aid and no aid conditions (3.53 vs. 4.71, respectively). 
Second, the participants in Experiment 3 did not rate the diagnostic ability of physicians using 
the prestigious Mayo Clinic CDSS differently than those using no aid (4.41 vs. 4.71, 
respectively). No other significant differences were noted between conditions in Experiment 3.  
Taken together, the three above experiments present several testable questions for 
further investigation. The ratings in the second experiment were generally higher than in the first 
and third experiments. Notably, diagnostic ability in the aid condition is rated the most highly in 
Experiment 2 (Table 5). We also see the smallest percentage change from the control condition 
to the aid condition for diagnostic ability assessment in the second experiment. Since the ratings 
were done on a 7-point Likert scale with a range of 1.00 to 7.00, neutral ratings would earn a 
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score of 4.00. Experiment 2, with the more diagnostically challenging appointment, is the only 
experiment in which the aid condition still garners better than neutral ratings (4.05). This may 
indicate that when the diagnostic challenge is great, patients respect the use of additional tools 
to ensure appropriate direction. The investigators removed the prestigious aid from Experiment 
2. Given the slight respect shown for the CDSS in that experiment, it may have been worth 
keeping. The authors might have seen a result more similar to Experiment 3, in which using 
prestigious CDSS did not detract at all from perceived diagnostic ability. It is possible that 
participants who believed the prestigious tool to be very effective might have even rated doctors 
more highly for using an advanced tool when the diagnostic challenge was high. The separate 
studies also leave the question of an interaction between population and diagnostic challenge 
unanswered. As mentioned above when discussing the article by Pezzo and Pezzo, assigning 
actual ratings of effectiveness to the different conditions might have shed light on whether 
people rate doctors who use CDSS more poorly because they distrust computers or because 
they either overrate the skill of physicians or underrate the value of actuarial tools.  
The authors included a fourth experiment to answer some of the questions already 
posed. Specifically, Experiment 4 was designed to determine if there was an interaction 
between diagnostic scenario and if the relationship between heeding and defying advice seen in 
the second Pezzo and Pezzo experiment remained when the outcome was positive. 17 The 
vignettes from Experiments 1 or 2 were administered to 131 medical students. In addition to the 
no aid control condition, the physician could have used CDSS and heeded its advice, defied its 
advice and proceeded less aggressively than recommended, or defied its advice and proceeded 
more aggressively than recommended. Several additional dependent variables can be found in 
Table 2, but will not be discussed as they pertain to medical professionals’ opinions of CDSS, 
rather than the public’s.  
The authors did find a significant main effect for diagnostic scenario with physicians in 
the DVT vignettes rated more highly on diagnostic ability, professionalism, and thoroughness 
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than the physicians in the ankle vignettes. Unfortunately, the paper does not present the mean 
scores for those conditions, nor does it comment on the presence or absence of an interaction 
between diagnostic challenge and CDSS use. The authors did also find a significant effect for 
aid condition on rating of diagnostic ability. Physicians who used no aid were rated the highest 
(4.70) and physicians who defied the aid and proceeded more cautiously than recommended 
were rated the least diagnostically able (3.84). The authors used the Tukey post hoc procedure 
to confirm a significant difference between those two conditions, but not between either of those 
conditions and either the heed CDSS condition (4.07) or the defy and proceed more 
aggressively condition (4.10).  That is similar to Pezzo and Pezzo 17 in which heeding the CDSS 
recommendation resulted in similar ratings for aid and no aid physicians. No other main effect 
for decision aid was found among any of the other dependent variables.  
The cumulative findings of these studies replicate the findings of Pezzo and Pezzo. 17 
Physicians with positive outcomes, as was the case with all 4 experiments, were rated less 
positively if they used CDSS. That effect also seemed disappeared if the decision aid was 
heeded rather than defied. A novel finding from Arkes et al. is that the lay public did not follow 
that pattern if the decision aid was developed by a prestigious institution. This finding once 
again raises the question of whether the findings would be different if the participants were 
presented with decision aids of explicitly differing quality. 
The sample size for the experiments varied from over 100 participants per condition in 
the first experiment to 25 or less in the 3rd and 4th experiments. Since many of the findings are 
replicated from one study to the next, the initial large sample sizes seem to mitigate the smaller 
samples seen in the latter experiments. The populations still lack representation of the general 
public with all participants affiliated with a university. The paper lacks a demographics table to 
suggest just how representative of the general public the employees from Experiment 3 are. 
The paper also reports means without any measure of variance. Inclusion of standard 
deviations or confidence intervals could help visualize the strength of the effects.  
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Do Patients Trust Computers?  
The third study in this review, by Promberger and Baron, evaluated whether patients 
would accept medical recommendations coming from a computer as opposed to 
recommendations coming from a doctor. 19 Unlike the previous studies, this study was interested 
in the direct receipt of information from a computer, not the assessment of a physician who uses 
a computer. Two experiments were conducted using a mostly representative population of 
respondents from a university-maintained panel of nationwide participants. The participants in 
both experiments were overwhelmingly female, but otherwise representative of the US 
population. 
Experiment 1 was designed to test the hypotheses that patients would be less likely to 
follow recommendations from a computer than from a physician, that the subjects will feel less 
responsible for their own decisions when they come from a physician, and that the reduction of 
responsibility in part mediates the desire to follow physician recommendations. Eighty-six 
participants completed the experiment for $5. Participants read 32 vignettes and were asked to 
decide if the would or would not have a surgery after reading the case and obtaining a 
recommendation from a computer or a doctor. The experiment employed a 2 (computer vs. 
doctor) x 2 (operate vs. do not operate) x 4 (medical condition) x 4 (symptom severity) within-
subject design. (See Table 2 for all conditions.) Dependent variables included whether the 
participant chose to undergo the operation and the amount of responsibility felt in making that 
decision.  
The authors found that patients followed the recommendations of doctors more than the 
recommendations of computers. Participants could answer that they would certainly not have 
the surgery (-1.00), not have the surgery, but remain uncertain (-0.33), have the surgery, but 
remain uncertain (0.33) or certainly have the surgery (1.00). When investigators recoded the 
variables to maintain the same value, but positivity and negativity reflected concordance with 
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the recommendation, they found that the physician condition had a greater positive score (mean 
difference = 0.06; 95% CI = 0.03-0.09; p<0.001). 
Participants’ answers about responsibility were scored similarly, but on a 5-item scale 
with values ranging from -1.00 to 1.00. Participants felt more responsibility when they defied the 
recommendation (M = 0.57; SD = 0.04) than when the heeded the recommendation (M = -0.22; 
SD = 0.02) (p<0.001). That sense of responsibility was greater when the recommendation came 
from a physician than a computer (mean difference = 0.10; 95% CI = 0.05-0.15; p<0.001). 
The authors suggest that the participants would want to shift the responsibility of making 
an important medical decision to someone else to avoid being held accountable for the decision. 
The results of this experiment suggest that the participants did not value the computer as an 
entity capable of responsibility. In other words, if the surgery had a poor outcome, but the 
participant had followed the doctor’s advice, the participant could shift the blame to the doctor. If 
a poor outcome followed the surgery, but the patient had followed the advice of a computer, 
they would feel that the blame was still theirs to bear.  
The second experiment sought to determine if patients were more decision seeking or 
decision averse when the recommendation came from a computer. Decision seeking 
participants would prefer a list of choices containing their preference, whereas decision averse 
respondents would prefer to be presented with one option. Experiment 2 also added a 
dependent variable of trust in the quality of the recommendation. They hypothesized that 
subjects will be more decision making when the recommendation comes from a computer, that 
the participants will be more decision seeking if they are told to accept a recommendation, and 
that subjects will trust the recommendation more if it comes from a physician. Eighty adults from 
the same pool used in Experiment 1 participated in this experiment. The design was a 2 
(computer vs. doctor) x 2 (drug or surgery A vs. drug or surgery B) x 2 (medical condition) x 2 
(recommendation vs. prescription) x 2 (choice availability) within-subject study.  
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The investigators found that participants were decision seeking any time the 
recommendation came from a computer. When the advice came from a doctor, they were 
decision seeking only if the decision was being prescribed to them or if one choice was 
unavailable. When the doctor recommended one option from a selection of available choices, 
the participants more eagerly accepted the recommendation without question. They also found 
that patients trusted physician recommendations more than computer recommendations and 
that they trusted recommended options more than a prescribed choice.  
The results of the first experiment make one wonder whether the same feelings of 
responsibility would have been present if the physician had consulted the computer before 
providing a recommendation to the patient. One can imagine the patient accepting the same 
computer recommendations with less sense of responsibility if the doctor was still an entity 
capable of bearing the blame of a negative outcome. We might even see more trust and 
decision aversion in the second study if the physician were to relay a recommendation from a 
computer. Also, as discussed with both the Pezzo and Pezzo paper 17 and the Arkes, Shaffer & 
Medow paper, 18 the authors of this study explicitly question whether the results would be 
different if participants were convinced that actuarial CDSS were more accurate than clinical 
decisions.  
A clear strength of this study is the population that they tested. The population was 
representative of the general US population, except for sex. Furthermore, the first experiment 
had 85 participants who each read 32 vignettes for a total of 2,720 case evaluations. The 
second experiment had 80 participants read 20 vignettes for 1,600 case evaluations. This is the 
most robustly powered study of all the included studies in this systematic review. The results 
from this study are the most likely to be translated to broad public opinion.  
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Why Do Patients Derogate Physicians Who Use a Computer-Based 
Diagnostic Support System?  
The last study to meet the inclusion criteria for this review is a direct response to Arkes, 
Shaffer & Medow’s 2007 study. 18 In 2013, Shaffer, Probst, Merkle, Arkes & Medow designed a 
study to further explain the findings from the earlier study by many of the same authors. 20 The 
experimental designs were very similar to the earlier experiments, as well. 
Experiment 1 was nearly identical to Experiment 1 in Arkes, Shaffer & Medow. 18 Four 
hundred thirty-four undergraduate students read an adaptation of the ankle injury vignette from 
the earlier study. Instead of comparing no aid, aid, and prestigious aid, though, the investigators 
replaced the prestigious aid with an expert consultation. The dependent variables remained 
perceived diagnostic ability of the physician, overall satisfaction with the appointment, 
professionalism of the physician, examination thoroughness, and length of wait time.  
This experiment did not produce a main effect for the aid or expert conditions. 
Participants did rate the physicians who used CDSS as less professional than the other two 
categories and rated their overall satisfaction more poorly. To determine if the lack of 
meaningful findings was an artifact, the investigators developed beta regression models to 
compare both the means and the variance. They discovered that for examination thoroughness, 
both the aid and expert conditions were more polarized than the no aid control. Overall 
satisfaction was also more polarized for the aid condition than the control condition.  
The paper suggests that physicians who use CDSS are rated more poorly because they 
use a computer, rather than because they need to seek outside assistance. It argues that 
because there was no difference between the control and expert conditions and there was a 
difference between the control and aid conditions, there must be a difference between CDSS 
and expert consultation. The paper fails to fully report any means so further assessment is 
difficult. While the authors note that Experiment 1 replicates the findings of the first experiment 
from Arkes, Shaffer & Medow, they did fail to replicate the prominent finding of decreased 
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diagnostic ability ratings for doctors who used CDSS. In every experiment from the 2007 paper, 
diagnostic ability was rated worse for CDSS users. In half the experiments, diagnostic ability 
was the only dependent variable significantly affected by use of a computer aid. 18 Unfortunately, 
the authors do not address diagnostic ability at all in this experiment. Without any reported data, 
we cannot consider the findings any more than we have.  
Experiment 2 was designed to explore possible causes for the observed polarization in 
Experiment 1. To see if a positive attitude toward statistics correlated with greater acceptance of 
CDSS, 109 students from an introductory statistics course repeated Experiment 1 without the 
expert condition. The only addition was the administration of the attitude toward statistics (ATS) 
measure.  
The experiment did find positive correlations between ATS and both thoroughness and 
overall satisfaction. There was also an effect of decision aid use on thoroughness. There was 
no interaction between the two independent variables, though. Unlike Experiment 1, this 
experiment did find that diagnostic ability was rated more poorly if doctors used CDSS. 
Experiment 2 did not replicate the findings of from Experiment 1 in which use of a diagnostic aid 
lowered professionalism and satisfaction ratings. Since no mean values were recorded, it is 
difficult to determine if the results were approaching significance. 
The lack of any ATS decision aid interaction favors the null hypothesis that ATS does 
not influence acceptance of computerized decision aids. There were no other original findings 
from Experiment 2.  
Experiment 3 tried to determine if participants’ locus of control, or their belief in what 
drives their fate, affected acceptance of decision aids. To measure locus of control, 189 
undergraduate students completed the Multidimensional Health Locus of Control (MHLC) Scale. 
The MHLC measures how strongly people believe that powerful others, themselves, or random 
chance control their health outcomes. The authors hypothesized that those with stronger 
internalization would rate doctors who use CDSS more poorly. Participants read a vignette in 
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which they were to assume the role of the patient being evaluated for abdominal pain. 
Independent variables included the MHLC score and a no aid control versus a computerized 
aid. The eight dependent variables, similar to those used in the other experiments can be seen 
in Table 2.  
The investigators found strong correlation between all dependent variables and therefore 
collapsed all the dependent variables into one aggregate physician score. They found no effect 
of decision aid use on the aggregate scores. Regarding MHLC, neither a belief that powerful 
others nor random chance affected aggregate physician ratings. The belief that one controls 
one’s own health outcomes does correlate positively with ratings of physicians who do not use 
decision aids and negatively with those who do.  
The three experiments in this study lacked consistency and failed to replicate the 
findings of similar experiments from the Arkes, Shaffer & Medow study. 18 The number of 
participants was higher than some of the other studies, but external validity was still limited by 
the use of only undergraduate college students. While a few select statistics were presented, 
the study provides no results tables. The lack of data makes interpretation beyond the text 
difficult.   
  
Discussion 
General Assessment of Public Opinion 
The included studies suggest that people are conflicted about the use of CDSS. In some 
cases, physicians who use CDSS are rated as less capable. In some cases, defying the 
recommendations of computerized aid results in lower physician ratings. At times, both of those 
assessments seem to coexist. In the first experiment from Arkes, Shaffer & Medow, physicians 
are rated as less diagnostically capable when they use any clinical decision aid. 18 If using 
CDSS makes a physician less capable, then ignoring a CDSS recommendation should ensure 
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that the physician is still perceived to be as capable as a physician who never used the tool. 
That is not what we find in the second experiment from Pezzo and Pezzo, 17 and, to a certain 
extent, in the fourth experiment from Arkes, Shaffer & Medow. 18 In those experiments, heeding 
the recommendations results in a rating similar to not using an aid, but defying the CDSS 
recommendation could result in lower ratings of capability or quality. Pezzo and Pezzo posit that 
the computer is receiving some of the credit when a physician uses CDSS to make a decision. If 
an outcome is good, an unaided doctor receives a certain rating and an aided doctor receives a 
fraction of that rating. The difference between the two ratings is attributed to the diagnostic aid.  
That idea can be further thought of as a simple algebraic relationship: AP + AC = AT, 
where AP is the portion of the assessment attributable to the physician, AC is the portion of the 
assessment attributable to the CDSS and AT is the total assessment of the outcome. This can 
be demonstrated by looking at Experiment 2 from Arkes, Shaffer & Medow. 18 In that study, the 
mean diagnostic ability score for a physician who did not use an aid was 4.91. The average 
CDSS condition physician was rated at 4.05. We now have AP_CONTROL = 4.91 and AP_AID = 4.05. 
Since AC = 0.00 in the no aid condition, we can presume that AT = 4.91 for this scenario. 
Therefore 4.05 + AC = 4.91, and AC = 0.86. In that scenario, the computer would be responsible 
for 18% of the decision. For Experiment 1 in Pezzo and Pezzo, 17 the decision quality ratings in 
the positive outcome scenario would be AP_CONTROL = 3.97 and AP_AID = 3.47 for a calculated AC 
= 0.50, or 13% of the decision. If we invert the quality scores for the negative outcome condition 
by subtracting the actual rating from the maximum possible rating (AP_CONTROL = 5.00-2.03=2.97 
and AP_AID = 5.00-2.69=2.31), then AC = 0.66, or 22% of the decision responsibility. In both 
studies, AC accounts for roughly 15-20% of the decision responsibility.  
Such a simple model certainly requires additional variables for consideration. For 
instance, a multiplier might be required to account for positive or negative outcomes, 
concordance or discordance with the recommendation, quality of the CDSS, or any number of 
other factors. The dearth of available data hinders further elaboration.  
! 34!
Another limitation of the model is that is in direct contrast with the findings of Promberger 
and Baron, 19 in which the computer was unable to bear any responsibility for a decision. That 
study did not use a physician as an intermediary between the computer and the patient. If the 
study had contained an additional condition in which the physician consulted a CDSS before 
recommending a course of action, we might have seen results consistent with the other studies. 
This creates another question about CDSS interface, but before we can discuss user 
interaction, we need to discuss CDSS quality. 
CDSS accuracy 
Promberger and Baron closed their paper with the following three questions. “Would 
people be less resistant to actuarial decisions if they were convinced that these decisions are 
more accurate? That they took into account the characteristics of the individual? Or that they 
were accepted by the physician?” 19 None of the studies in this review accounted for estimated 
accuracy of either the physician or the CDSS. As far back as 1979, a CDSS for antimicrobial 
selection was outperforming physicians by selecting the most appropriate regimen 65% of the 
time compared to 55% of the time. The CDSS did not just outperform the average doctor; it 
outperformed all doctors. The most accurate doctor in the study was correct 62.5% of the time. 1 
In 2013, artificial intelligence researchers developed a CDSS model that could improve patient 
outcomes over treatment-as-usual by 30-35% at 60% of the cost of treatment-as-usual. 9 If 
patients overestimate the capability of physicians and underestimate the capability of CDSS, 
then they are unlikely to feel comfortable with decisions that come from CDSS or physicians that 
use them. The Rudkin et al. article (see excluded articles) did note that real emergency 
department patients felt that there is too large a medical knowledge burden for any doctor to 
bear without aids. 31 Participants penalized physicians for ignoring CDSS recommendations in 
several of the studies, so there must be a certain baseline respect for actuarial processes. 
Another study can be conducted to determine if the same pattern of results occurs when 
patients explicitly know the accuracy of physicians and CDSS. 
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User interface 
The Promberger and Baron study did not have a condition in which a physician used 
CDSS to make a recommendation. 19 That condition might have shown a pattern of results 
similar to those observed by Pezzo and Pezzo. 17 In that case, it would not be the computer 
decision that the patients distrust, but the interface. As discussed in the section above, actuarial 
CDSS are often superior to the average physician. If patients know the accuracy of a CDSS and 
the accuracy of the average doctor, they might be more supportive of a mid-level provider, 
nurse, or medical technician as an interface between the CDSS and the patient. While this is an 
interesting avenue of research, especially with a shortage of primary care physicians in the 
United States, it is dependent on the assumptions that CDSS support will be high if it is known 
to be more accurate than the average physician, and that they would have more trust in a CDSS 
recommendation relayed by a physician than observed by themselves. 
Self-identity 
Finally, the role respondents take in experiments might have an effect on the acceptance 
of CDSS. Pezzo and Pezzo is the only study included in this review in which participants were 
asked to rate the physician as an outside observer (Experiment 2). 17 In Experiment 1 and in all 
the other studies that will be discussed, the participants are instructed to evaluate the system as 
though they were the patients. People can either see the care that they receive and the care 
that other patients receive as inherently the same or different. Competing factors like altruism 
and self-preservation might mean that what people see as appropriate for others is not for 
themselves. Since no other studies evaluated CDSS from a third party perspective, we have 
very limited evidence. The evidence that we do have suggests that people view care for 
themselves and others similarly. Still this could be an interesting question to explore, with 
answers that could identify potential roadblocks or opportunities for increasing CDSS adoption. 
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Conclusion 
It has been suggested that low CDSS adoption rates are a result of physicians’ fears that 
patients do not trust the tools and will therefore not trust them. 17 The reality is more complex. 
People do seem to trust physician use of CDSS and even devalue interactions in which the 
physicians do not heed CDSS recommendations. Multiple questions are open for investigation 
and appropriate experiments can provide information to help broaden acceptance of proven 
technologies.  
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Table A1-1. GRADE quality assessments 
 
Study 
Experiment 
Type 
Study 
Quality Consistency Directness 
Data and 
Precision Bias 
Final Quality 
Rating 
Pezzo & Pezzo RCT Good Consistent Direct Precise data 
reported 
None High 
Arkes, Shaffer & Medow RCT Good Consistent Direct Limited data 
reported (-1) 
None Moderate 
Promberger & Baron RCT Good Consistent Direct Precise data 
reported 
None High 
Shaffer, Probst, Merkle, 
Arkes, & Medow 
RCT Good Inconsistent 
(-1) 
Direct Limited data 
reported (-1) 
None Low 
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Table A1-2. Articles included in systematic review 
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Table A1-3. Articles excluded after full text review 
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Table A1-4. Effect of doctor’s agreement with decision aid on perceived fault and 
competence (Pezzo & Pezzo: Experiment 2) 
 
Dependent Variables 
No Aid (n=84) 
Mean (SD) 
Agree (n=80) 
Mean (SD) 
Heed (n=78) 
Mean (SD) 
Defy (n=78) 
Mean (SD) 
Fault 4.10 (1.73)a,b 3.50 (1.77)b 3.90 (1.77)b 4.62 (1.73)a 
Competence 4.33 (1.60)a 5.35 (1.26)b 5.05 (1.49)b 4.49 (1.55)a 
Row means not sharing a superscript are significantly different at 0.05 level.  
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Table A1-5. Effects of decision aid use on perception of medical encounter: 
mean values. (Arkes, Shaffer & Medow (2008): Experiments 1-3) 
 
 No Aid Aid Prestigious Aid 
Dependent Variables Exp 1 Exp 2 Exp 3 Exp 1 Exp 2 Exp 3 Exp 1 Exp 3 
Diagnostic Ability 4.69 4.91 4.71 3.70 4.05 3.52 3.63 4.41 
Perceived Difficulty  3.98   3.88    
Overall Satisfaction 4.71 4.64 5.00 4.23 4.15 4.19 4.15 4.64 
Professionalism 5.20 5.44 4.79 4.60 4.78 4.04 4.50 4.55 
Thoroughness of Exam 5.27 5.55 5.04 4.80 5.11 5.22 4.70 5.50 
Length of wait 3.17 3.02 3.46 3.37 3.00 3.44 3.18 3.58 
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Figure A1-1. Search strategy 
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Appendix 2. TESS Proposal!
Introduction  
Clinical decision support systems (CDSS) are software that apply artificial intelligence to 
medical situations. Over the past four decades, researchers in medicine, psychology, and 
computer science have established considerable evidence of the value of CDSS. They have 
used evidence-based protocols for many common diseases, conditions, and procedures to 
validate CDSS accuracy. Many studies have even demonstrated superiority of CDSS over 
traditional clinical decisions. 1 - 9 Because of its potential to improve health care delivery, policy 
makers have pushed for greater inclusion of CDSS over the past 15 years. The Institutes of 
Medicine (IOM) published a revolutionary evaluation of preventable medical errors in 2000, and 
that report recommended using technology to reduce medical error and increase patient safety. 
10 Since then, legislators have pushed for CDSS use in laws like the Health Information 
Technology for Economic and Clinical Health (HITECH) Act of 2009 and the Patient Protection 
and Affordable Care Act (ACA) of 2010. 11, 12 In spite of the strong evidence and legislative 
effort, the actual reception of CDSS has been lukewarm. 13, 14  
The causes of poor implementation to date range from organizational barriers to 
personal overconfidence, with various causes in between. 13, 15, 16 One variable that has been 
considered, but rarely tested, is the public’s opinion of CDSS use. 19 - 20 Some doctors may feel 
that using CDSS alienates patients or that their patients will view them as less competent if they 
rely on such tools. The few studies conducted on this topic reveal a more nuanced reality, in 
which the value patients attribute to CDSS is related to the ways doctors use the technology.17-19 
As we learn more about the triad of patient, provider, and computer, we can help lay the 
foundations for greater implementation of CDSS and, therefore, improved health outcomes. 
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The limited number of studies leaves several unanswered questions. Will knowledge of 
its accuracy increase public support for CDSS? None of the existing studies implied that CDSS 
could outperform a clinical provider.17-19 If the public does not see added value in CDSS, then 
there is no reason to support its use. One study showed more support for use of CDSS 
developed by the Mayo Clinic than for CDSS of unknown origin. 18 We cannot know from this if 
the patients believe a prestigious CDSS to be more or less diagnostically accurate than is a 
physician. The data we need are from realistic questions about how and when CDSS might be 
used 
The participants who evaluated prestigious CDSS highly were patients in a clinic. 
Undergraduate students, on the other hand, did not rate the two aids any differently. 18 Reliance 
upon an unrepresentative population is a limitation of the current literature. The majority of the 
experiments used college or medical students exclusively. A better measure of popular 
perception requires sampling of broader swathes of the populace.  
Two more unanswered questions deserve consideration. Does the CDSS user influence 
patient perception of CDSS? In the four existing studies, the CDSS recommendation comes 
from a physician.17-19 The reality of medical encounters is more diverse. Depending on the 
reason for the encounter, patients may have entire appointments with Physician Assistants, 
Nurses, or medical technicians. Patient-provider interaction is not limited to physicians and 
neither is the use of CDSS. 
 Finally, every study in the current literature asked participants to assume the role of the 
patient.17-19 Will patients place different value on CDSS when it is used in their own treatment 
than they do when they are considering generic medical care?  One experiment found that the 
more a patient believes he has control over his health outcomes, the less likely he is to support 
his doctor’s use of CDSS. 20 Such an individual may still see the value of decision aids for other 
patients. 
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We have designed an experiment to address these questions. We will use two vignettes 
to evaluate how and whether knowledge about the accuracy of CDSS, user interface, and 
personal investment influence popular opinion of CDSS. The first vignette will investigate CDSS 
of varying accuracy and participant identity. The second vignette will look for relationships 
between provider type and CDSS use. Using the large nationally representative pool available 
from TESS will make the study more externally valid than is the current literature, which is 
heavily reliant on students as research participants. The knowledge generated by this study will 
help develop strategies to improve the adoption and implementation rates of CDSS and, 
potentially, improve the delivery of health care. 
 
Study Design 
This study’s two vignettes will measure different variables. The first vignette employs a 2 
(self vs. others) x 3 (no CDSS vs. CDSS equal to average doctor vs. CDSS superior to average 
doctor) x 2 (outcome: positive vs. negative) x 2 (heed vs. defy CDSS recommendation) 
between-subject design. The second vignette employs a 2 (provider: medic vs. doctor) x 2 
(CDSS present vs. absent) x 2 (outcome: positive vs. negative) x 2 (heed vs. defy CDSS 
recommendation) between-between subject design. We will alternate the order in which the 
vignettes are presented (Table 1). 
The study also allows for several within-subject comparisons. One vignette describes a 
low stakes (ankle fracture diagnosis) scenario compared to the other’s high stakes (imminent 
death) scenario. Since vignettes are randomly and independently assigned, there is a 3 
(Vignette 1 CDSS condition) x 2 (Vignette 2 CDSS condition) interaction of conditions. There 
may also be a 2 (self vs. outside observer) x 1 (outside observer only) interaction between the 
identity conditions and other variables.  
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The dependent variables are a judgment of the provider’s overall quality (7-point Likert 
scale), the acceptability of the outcome (7-point Likert scale), and provider responsibility (4-point 
Likert scale). The decision to use a single aggregate physician rating is based on the Shaffer et 
al. study, in which they employed an aggregate physician rating after discovering that all 
physician qualities were correlated (all R > +0.62; p<0.05). 20  
We predict higher quality ratings in the superior CDSS condition than in the CDSS equal 
and no CDSS conditions for most scenarios. When the CDSS leads to a negative outcome, we 
anticipate that the superior CDSS will be rated worst. Defying the superior CDSS prior to a 
negative outcome will likely result in lower ratings of quality and outcome acceptability, and 
greater provider responsibility than when the equal CDSS is defied.  
We anticipate greater support for all CDSS when used for other patients than for one’s 
self, though we may see multimodal distributions based on individual differences. 
We predict that “physician extenders” – that is, non-MD providers – who  deviate from 
CDSS recommendations will be rated more severely than are physicians who deviate. We also 
predict that participants who see the superior CDSS condition will rate deviation from the CDSS 
more negatively in the second vignette than will participants who see the equal CDSS or no aid 
condition. 
 
Subjects  
We are requesting 2,300 participants for this study. 
None of the studies of popular perception of CDSS reported a power calculation.17-19 
Arkes, Shaffer & Medow noted that when they reduced the number of participants per condition 
from 115 to 64, they were unable to significantly replicate all of their findings. 18 In the Shaffer et 
al. experiment, 90 participants per condition were not enough to demonstrate a main effect for 
the presence or absence of CDSS on an aggregate physician rating. 20   
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The first vignette has 20 condition combinations, so a range of 90 to 115 participants per 
condition would require a total sample size of between 1,800 and 2,300 participants. Since 
aggregate physician effects were limited with 90 patients per condition, the low end of the 
estimate might represent too small a study. Comparing the dependent variables will provide 
information about physician perception that could be very useful to convincing physicians to 
increase CDSS utilization. For that reason, the high-end estimate of 2,300 total participants is 
the most appropriate. 
 
Conclusion 
Limited data on public perception of CDSS hampers further development of important 
technology. Since medicine is a service industry, knowledge of the customer is critical to 
providing the best service. This study will be the first to represent CDSS as a quantifiably 
accurate tool, investigate whether patients see value in CDSS equally for themselves and 
others, investigate attitudes toward non-physician use of CDSS, and do so in a more 
representative sample than has been true in the literature to date. The knowledge obtained from 
this study will open other avenues of research, and help us move toward the 15-year-old goal of 
embracing technology to save lives. 
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Table A2-1. Study Flow 
 
Presentation 
Order 
Block 1 Block 2 
Screen 1 Screen 2 Screen 3 Screen 4 Screen 5 Screen 6 
1 Item Vignette 1 
and Question 
1A 
Question 1B Question 1C Vignette 2 
and Question 
2A 
Question 2B Question 2C 
 Selection Randomly 
selected from 
20 options 
Constant Constant Randomly 
selected from 
12 options 
Constant Constant 
2 Item Vignette 2 
and Question 
2A 
Question 2B Question 2C Vignette 1 
and Question 
1A 
Question 1B Question 1C 
 Selection Randomly 
selected from 
12 options 
Constant Constant Randomly 
selected from 
20 options 
Constant Constant 
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Table A2-2. Additional TESS data request 
 
Question Rationale 
ppcm0160  
Occupation (detailed) in current or main job 
Health care and technology workers may respond 
differently to all questions. 
pppa0068  
Q25: Have you ever served on active duty in the U.S. 
Armed Forces, Military Reserves, or National Guard? 
Military members or veterans may perceive the skill of a 
combat medic differently than do participants without 
military experience. 
pph10001  
In general, would you say your physical health is… 
There is likely a correlation between health status and 
CDSS support. 
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Study Items 
 
Study Item #1: Vignette 1 and Question 1A randomly and independently selected from the 
following conditional variations 
 
Condition Presented Text 
Patient 
Other 
 
CDSS 
No Aid 
 
Outcome 
Positive 
 
Choice 
N/A 
A woman goes to see her doctor because she twisted her ankle two days before her vacation. The doctor 
checks her ankle thoroughly and decides that she does not have a broken ankle. He does not believe that she 
needs an x-ray, so he DOES NOT order one. She goes home with an ankle brace and enjoys her vacation. Her 
ankle feels better within three days. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Other 
 
CDSS 
No Aid 
 
Outcome 
Negative 
 
Choice 
N/A 
A woman goes to see her doctor because she twisted her ankle two days before her vacation. The doctor 
checks her ankle thoroughly and decides that she does not have a broken ankle. He does not believe that she 
needs an x-ray, so he DOES NOT order one. She goes home with an ankle brace. On the second day of her 
vacation, she visits an emergency room because she cannot walk without pain. She learns that she did break 
her ankle and should have had an x-ray earlier. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Other 
 
CDSS 
Equal 
 
Outcome 
Positive 
 
Choice 
Heed 
A woman goes to see her doctor because she twisted her ankle two days before her vacation. The doctor 
checks her ankle thoroughly and decides that she does not have a broken ankle. He does not believe that she 
needs an x-ray, but enters information from her exam into a computer to make sure that that he is right. The 
computer is as good as the average doctor at predicting who needs an x-ray in these kinds of cases. The 
computer suggests that she DOES NOT need one. He DOES NOT order the x-ray. She goes home with an 
ankle brace and enjoys her vacation. Her ankle feels better within three days. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Other 
 
CDSS 
Equal 
 
Outcome 
Positive 
 
Choice 
Defy 
A woman goes to see her doctor because she twisted her ankle two days before her vacation. The doctor 
checks her ankle thoroughly and decides that she does not have a broken ankle. He does not believe that she 
needs an x-ray, but enters information from her exam into a computer to make sure that that he is right. The 
computer is as good as the average doctor at predicting who needs an x-ray in these kinds of cases. The 
computer suggests that she DOES need one. He DOES NOT order the x-ray. She goes home with an ankle 
brace and enjoys her vacation. Her ankle feels better within three days. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Other 
 
CDSS 
Equal 
 
Outcome 
Negative 
 
Choice 
Heed 
A woman goes to see her doctor because she twisted her ankle two days before her vacation. The doctor 
checks her ankle thoroughly and decides that she does not have a broken ankle. He does not believe that she 
needs an x-ray, but enters information from her exam into a computer to make sure that that he is right. The 
computer is as good as the average doctor at predicting who needs an x-ray in these kinds of cases. The 
computer suggests that she DOES NOT need one. He DOES NOT order the x-ray. She goes home with an 
ankle brace. On the second day of her vacation, she visits an emergency room because she cannot walk 
without pain. She learns that she did break her ankle and should have had an x-ray earlier. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
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Condition Presented Text 
Patient 
Other 
 
CDSS 
Equal 
 
Outcome 
Negative 
 
Choice 
Defy 
A woman goes to see her doctor because she twisted her ankle two days before her vacation. The doctor 
checks her ankle thoroughly and decides that she does not have a broken ankle. He does not believe that she 
needs an x-ray, but enters information from her exam into a computer to make sure that that he is right. The 
computer is as good as the average doctor at predicting who needs an x-ray in these kinds of cases. The 
computer suggests that she DOES need one. He DOES NOT order the x-ray. She goes home with an ankle 
brace. On the second day of her vacation, she visits an emergency room because she cannot walk without 
pain. She learns that she did break her ankle and should have had an x-ray earlier. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Other 
 
CDSS 
Superior 
 
Outcome 
Positive 
 
Choice 
Heed 
A woman goes to see her doctor because she twisted her ankle two days before her vacation. The doctor 
checks her ankle thoroughly and decides that she does not have a broken ankle. He does not believe that she 
needs an x-ray, but enters information from her exam into a computer to make sure that that he is right. The 
computer is better than the average doctor at predicting who needs an x-ray in these kinds of cases. The 
computer is correct 90% of the time and doctors are correct 80% of the time. The computer suggests that she 
DOES NOT need one. He DOES NOT order the x-ray. She goes home with an ankle brace and enjoys her 
vacation. Her ankle feels better within three days. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Other 
 
CDSS 
Superior 
 
Outcome 
Positive 
 
Choice 
Defy 
A woman goes to see her doctor because she twisted her ankle two days before her vacation. The doctor 
checks her ankle thoroughly and decides that she does not have a broken ankle. He does not believe that she 
needs an x-ray, but enters information from her exam into a computer to make sure that that he is right. The 
computer is better than the average doctor at predicting who needs an x-ray in these kinds of cases. The 
computer is correct 90% of the time and doctors are correct 80% of the time. The computer suggests that she 
DOES need one. He DOES NOT order the x-ray. She goes home with an ankle brace and enjoys her vacation. 
Her ankle feels better within three days. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Other 
 
CDSS 
Superior 
 
Outcome 
Negative 
 
Choice 
Heed 
A woman goes to see her doctor because she twisted her ankle two days before her vacation. The doctor 
checks her ankle thoroughly and decides that she does not have a broken ankle. He does not believe that she 
needs an x-ray, but enters information from her exam into a computer to make sure that that he is right. The 
computer is better than the average doctor at predicting who needs an x-ray in these kinds of cases. The 
computer is correct 90% of the time and doctors are correct 80% of the time. The computer suggests that she 
DOES NOT need one. He DOES NOT order the x-ray. She goes home with an ankle brace. On the second day 
of her vacation, she visits an emergency room because she cannot walk without pain. She learns that she did 
break her ankle and should have had an x-ray earlier. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Other 
 
CDSS 
Superior 
 
Outcome 
Negative 
 
Choice 
Defy 
A woman goes to see her doctor because she twisted her ankle two days before her vacation. The doctor 
checks her ankle thoroughly and decides that she does not have a broken ankle. He does not believe that she 
needs an x-ray, but enters information from her exam into a computer to make sure that that he is right. The 
computer is better than the average doctor at predicting who needs an x-ray in these kinds of cases. The 
computer is correct 90% of the time and doctors are correct 80% of the time. The computer suggests that she 
DOES need one. He DOES NOT order the x-ray. She goes home with an ankle brace. On the second day of 
her vacation, she visits an emergency room because she cannot walk without pain. She learns that she did 
break her ankle and should have had an x-ray earlier. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Self 
 
CDSS 
No Aid 
 
Outcome 
Positive 
 
Choice 
N/A 
You go to see your doctor because you twisted your ankle two days before your vacation. The doctor checks 
your ankle thoroughly and decides that you do not have a broken ankle. He does not believe that you need an 
x-ray, so he DOES NOT order one. You go home with an ankle brace and enjoy your vacation. Your ankle feels 
better within three days. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
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Condition Presented Text 
Patient 
Self 
 
CDSS 
No Aid 
 
Outcome 
Negative 
 
Choice 
N/A 
You go to see your doctor because you twisted your ankle two days before your vacation. The doctor checks 
your ankle thoroughly and decides that you do not have a broken ankle. He does not believe that you need an 
x-ray, so he DOES NOT order one. You go home with an ankle brace. On the second day of your vacation, you 
visit an emergency room because you cannot walk without pain. You learn that you did break your ankle and 
should have had an x-ray earlier. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Self 
 
CDSS 
Equal 
 
Outcome 
Positive 
 
Choice 
Heed 
You go to see your doctor because you twisted your ankle two days before your vacation. The doctor checks 
your ankle thoroughly and decides that you do not have a broken ankle. He does not believe that you need an 
x-ray, but enters information from your exam into a computer to make sure that that he is right. The computer is 
as good as the average doctor at predicting who needs an x-ray in these kinds of cases. The computer 
suggests that you DO NOT need one. He DOES NOT order the x-ray. You go home with an ankle brace and 
enjoy your vacation. Your ankle feels better within three days. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Self 
 
CDSS 
Equal 
 
Outcome 
Positive 
 
Choice 
Defy 
You go to see your doctor because you twisted your ankle two days before your vacation. The doctor checks 
your ankle thoroughly and decides that you do not have a broken ankle. He does not believe that you need an 
x-ray, but enters information from your exam into a computer to make sure that that he is right. The computer is 
as good as the average doctor at predicting who needs an x-ray in these kinds of cases. The computer 
suggests that you DO need one. He DOES NOT order the x-ray. You go home with an ankle brace and enjoy 
your vacation. Your ankle feels better within three days. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Self 
 
CDSS 
Equal 
 
Outcome 
Negative 
 
Choice 
Heed 
You go to see your doctor because you twisted your ankle two days before your vacation. The doctor checks 
your ankle thoroughly and decides that you do not have a broken ankle. He does not believe that you need an 
x-ray, but enters information from your exam into a computer to make sure that that he is right. The computer is 
as good as the average doctor at predicting who needs an x-ray in these kinds of cases. The computer 
suggests that you DO NOT need one. He DOES NOT order the x-ray. You go home with an ankle brace. On 
the second day of your vacation, you visit an emergency room because you cannot walk without pain. You learn 
that you did break your ankle and should have had an x-ray earlier. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Self 
 
CDSS 
Equal 
 
Outcome 
Negative 
 
Choice 
Defy 
You go to see your doctor because you twisted your ankle two days before your vacation. The doctor checks 
your ankle thoroughly and decides that you do not have a broken ankle. He does not believe that you need an 
x-ray, but enters information from your exam into a computer to make sure that that he is right. The computer is 
as good as the average doctor at predicting who needs an x-ray in these kinds of cases. The computer 
suggests that you DO need one. He DOES NOT order the x-ray. You go home with an ankle brace. On the 
second day of your vacation, you visit an emergency room because you cannot walk without pain. You learn 
that you did break your ankle and should have had an x-ray earlier. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Self 
 
CDSS 
Superior 
 
Outcome 
Positive 
 
Choice 
Heed 
You go to see your doctor because you twisted your ankle two days before your vacation. The doctor checks 
your ankle thoroughly and decides that you do not have a broken ankle. He does not believe that you need an 
x-ray, but enters information from your exam into a computer to make sure that that he is right. The computer is 
better than the average doctor at predicting who needs an x-ray in these kinds of cases. The computer is 
correct 90% of the time and doctors are correct 80% of the time. The computer suggests that you DO NOT 
need one. He DOES NOT order the x-ray. You go home with an ankle brace and enjoy your vacation. Your 
ankle feels better within three days. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
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Condition Presented Text 
Patient 
Self 
 
CDSS 
Superior 
 
Outcome 
Positive 
 
Choice 
Defy 
You go to see your doctor because you twisted her ankle two days before your vacation. The doctor checks 
your ankle thoroughly and decides that you do not have a broken ankle. He does not believe that you need an 
x-ray, but enters information from your exam into a computer to make sure that that he is right. The computer is 
better than the average doctor at predicting who needs an x-ray in these kinds of cases. The computer is 
correct 90% of the time and doctors are correct 80% of the time. The computer suggests that you DO need one. 
He DOES NOT order the x-ray. You go home with an ankle brace and enjoy your vacation. Your ankle feels 
better within three days. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Self 
 
CDSS 
Superior 
 
Outcome 
Negative 
 
Choice 
Heed 
You go to see your doctor because you twisted your ankle two days before your vacation. The doctor checks 
your ankle thoroughly and decides that you do not have a broken ankle. He does not believe that you need an 
x-ray, but enters information from your exam into a computer to make sure that that he is right. The computer is 
better than the average doctor at predicting who needs an x-ray in these kinds of cases. The computer is 
correct 90% of the time and doctors are correct 80% of the time. The computer suggests that you DO NOT 
need one. He DOES NOT order the x-ray. You go home with an ankle brace. On the second day of your 
vacation, you visit an emergency room because you cannot walk without pain. You learn that you did break your 
ankle and should have had an x-ray earlier. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Patient 
Self 
 
CDSS 
Superior 
 
Outcome 
Negative 
 
Choice 
Defy 
You go to see your doctor because you twisted your ankle two days before your vacation. The doctor checks 
your ankle thoroughly and decides that you do not have a broken ankle. He does not believe that you need an 
x-ray, but enters information from your exam into a computer to make sure that that he is right. The computer is 
better than the average doctor at predicting who needs an x-ray in these kinds of cases. The computer is 
correct 90% of the time and doctors are correct 80% of the time. The computer suggests that you DO need one. 
He DOES NOT order the x-ray. You go home with an ankle brace. On the second day of your vacation, you visit 
an emergency room because you cannot walk without pain. You learn that you did break your ankle and should 
have had an x-ray earlier. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
 
Study Item #2: Question 1B presented to all participants 
 
• In the scenario you just read, how acceptable was the end result? 
 
(Totally unacceptable)   (Unacceptable)   (Slightly unacceptable)   (Neutral)   (Slightly 
Acceptable)   (Acceptable)   (Perfectly acceptable) 
 
Study Item #3: Question 1C presented to all participants 
 
• In the scenario you just read, how responsible was the doctor for the end result? 
 
(Not at all responsible)   (Somewhat responsible)   (Mostly responsible)   (Completely 
responsible) 
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Study Item #4: Vignette 2 and Question 2A randomly and independently selected from the 
following conditional variations 
Condition Presented Text 
Provider 
Medic 
 
CDSS 
No Aid 
 
Outcome 
Positive 
 
Choice 
N/A 
Sergeant Jones is a combat medic who has just removed 4 critically wounded soldiers from a battlefield. All 4 
soldiers need emergency surgery. He begins treating their wounds and calls his commander to request a 
medical evacuation. The commander sends one helicopter and one armored vehicle. The helicopter can carry 2 
wounded soldiers to the hospital in 10 minutes. The armored vehicle can take 2 wounded soldiers to the 
hospital in 30 minutes. 
 
While he waits for the vehicles to arrive, Sergeant Jones, who is not a doctor, must decide which 2 patients will 
fly on the helicopter. Those soldiers will receive surgery 20 minutes sooner than the soldiers who ride in the 
armored vehicle. The medic relies on his years of experience and sends Private Smith and Private Johnson on 
the helicopter. Private Williams and Private Brown take the armored vehicle. All four wounded soldiers arrive at 
the hospital and receive life-saving surgeries.  
 
Please rate the medic’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Provider 
Medic 
 
CDSS 
No Aid 
 
Outcome 
Negative 
 
Choice 
N/A 
Sergeant Jones is a combat medic who has just removed 4 critically wounded soldiers from a battlefield. All 4 
soldiers need emergency surgery. He begins treating their wounds and calls his commander to request a 
medical evacuation. The commander sends one helicopter and one armored vehicle. The helicopter can carry 2 
wounded soldiers to the hospital in 10 minutes. The armored vehicle can take 2 wounded soldiers to the 
hospital in 30 minutes.  
 
While he waits for the vehicles to arrive, Sergeant Jones, who is not a doctor, must decide which 2 patients will 
fly on the helicopter. Those soldiers will receive surgery 20 minutes sooner than the soldiers who ride in the 
armored vehicle. The medic relies on his years of experience and sends Private Smith and Private Johnson on 
the helicopter. Private Williams and Private Brown take the armored vehicle. The two soldiers on the helicopter 
arrive quickly and receive life-saving surgeries. Unfortunately, Private Brown’s condition worsens on the long 
ride to the hospital. A trauma surgeon tries to save his life, but Private Brown dies shortly after arriving. The 
surgeon later remarks that Private Brown had the worst injuries of the four, but that he still could have saved 
him if Private Brown had arrived just ten minutes sooner. 
 
Please rate the medic’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Provider 
Medic 
 
CDSS 
Present 
 
Outcome 
Positive 
 
Choice 
Heed 
Sergeant Jones is a combat medic who has just removed 4 critically wounded soldiers from a battlefield. All 4 
soldiers need emergency surgery. He begins treating their wounds and calls his commander to request a 
medical evacuation. The commander sends one helicopter and one armored vehicle. The helicopter can carry 2 
wounded soldiers to the hospital in 10 minutes. The armored vehicle can take 2 wounded soldiers to the 
hospital in 30 minutes.  
 
While he waits for the vehicles to arrive, Sergeant Jones, who is not a doctor, must decide which 2 patients will 
fly on the helicopter. Those soldiers will receive surgery 20 minutes sooner than the soldiers who ride in the 
armored vehicle. The medic uses a handheld computer to enter information about the four soldiers. The 
computer compares their injuries and recommends that Private Smith and Private Johnson fly on the helicopter. 
The medic agrees and sends them to the hospital first. Private Williams and Private Brown take the armored 
vehicle. All four wounded soldiers arrive at the hospital and receive life-saving surgeries.  
 
Please rate the medic’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Provider 
Medic 
 
CDSS 
Present 
 
Outcome 
Positive 
 
Choice 
Defy 
Sergeant Jones is a combat medic who has just removed 4 critically wounded soldiers from a battlefield. All 4 
soldiers need emergency surgery. He begins treating their wounds and calls his commander to request a 
medical evacuation. The commander sends one helicopter and one armored vehicle. The helicopter can carry 2 
wounded soldiers to the hospital in 10 minutes. The armored vehicle can take 2 wounded soldiers to the 
hospital in 30 minutes.  
 
While he waits for the vehicles to arrive, Sergeant Jones, who is not a doctor, must decide which 2 patients will 
fly on the helicopter. Those soldiers will receive surgery 20 minutes sooner than the soldiers who ride in the 
armored vehicle. The medic uses a handheld computer to enter information about the four soldiers. The 
computer compares their injuries and recommends that Private Smith and Private Brown fly on the helicopter. 
The medic disagrees and sends Private Smith and Private Johnson to the hospital first. Private Williams and 
Private Brown take the armored vehicle. All four wounded soldiers arrive at the hospital and receive life-saving 
surgeries.  
 
Please rate the medic’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
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Condition Presented Text 
Provider 
Medic 
 
CDSS 
Present 
 
Outcome 
Negative 
 
Choice 
Heed 
Sergeant Jones is a combat medic who has just removed 4 critically wounded soldiers from a battlefield. All 4 
soldiers need emergency surgery. He begins treating their wounds and calls his commander to request a 
medical evacuation. The commander sends one helicopter and one armored vehicle. The helicopter can carry 2 
wounded soldiers to the hospital in 10 minutes. The armored vehicle can take 2 wounded soldiers to the 
hospital in 30 minutes.  
 
While he waits for the vehicles to arrive, Sergeant Jones, who is not a doctor, must decide which 2 patients will 
fly on the helicopter. Those soldiers will receive surgery 20 minutes sooner than the soldiers who ride in the 
armored vehicle. The medic uses a handheld computer to enter information about the four soldiers. The 
computer compares their injuries and recommends that Private Smith and Private Johnson fly on the helicopter. 
The medic agrees and sends them to the hospital first. Private Williams and Private Brown take the armored 
vehicle. The two soldiers on the helicopter arrive quickly and receive life-saving surgeries. Unfortunately, 
Private Brown’s condition worsens on the long ride to the hospital. A trauma surgeon tries to save his life, but 
Private Brown dies shortly after arriving. The surgeon later remarks that Private Brown had the worst injuries of 
the four, but that he still could have saved him if Private Brown had arrived just ten minutes sooner. 
 
Please rate the medic’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Provider 
Medic 
 
CDSS 
Present 
 
Outcome 
Negative 
 
Choice 
Defy 
Sergeant Jones is a combat medic who has just removed 4 critically wounded soldiers from a battlefield. All 4 
soldiers need emergency surgery. He begins treating their wounds and calls his commander to request a 
medical evacuation. The commander sends one helicopter and one armored vehicle. The helicopter can carry 2 
wounded soldiers to the hospital in 10 minutes. The armored vehicle can take 2 wounded soldiers to the 
hospital in 30 minutes.  
 
While he waits for the vehicles to arrive, Sergeant Jones, who is not a doctor, must decide which 2 patients will 
fly on the helicopter. Those soldiers will receive surgery 20 minutes sooner than the soldiers who ride in the 
armored vehicle. The medic uses a handheld computer to enter information about the four soldiers. The 
computer compares their injuries and recommends that Private Smith and Private Brown fly on the helicopter. 
The medic disagrees and sends Private Smith and Private Johnson to the hospital first. Private Williams and 
Private Brown take the armored vehicle. The two soldiers on the helicopter arrive quickly and receive life-saving 
surgeries. Unfortunately, Private Brown’s condition worsens on the long ride to the hospital. A trauma surgeon 
tries to save his life, but Private Brown dies shortly after arriving. The surgeon later remarks that Private Brown 
had the worst injuries of the four, but that he still could have saved him if Private Brown had arrived just ten 
minutes sooner. 
 
Please rate the medic’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Provider 
Doctor 
 
CDSS 
No Aid 
 
Outcome 
Positive 
 
Choice 
N/A 
Captain Jones is an Army doctor who has just removed 4 critically wounded soldiers from a battlefield. All 4 
soldiers need emergency surgery. He begins treating their wounds and calls his commander to request a 
medical evacuation. The commander sends one helicopter and one armored vehicle. The helicopter can carry 2 
wounded soldiers to the hospital in 10 minutes. The armored vehicle can take 2 wounded soldiers to the 
hospital in 30 minutes.  
 
While he waits for the vehicles to arrive, Captain Jones must decide which 2 patients will fly on the helicopter. 
Those soldiers will receive surgery 20 minutes sooner than the soldiers who ride in the armored vehicle. The 
doctor relies on his years of experience and sends Private Smith and Private Johnson on the helicopter. Private 
Williams and Private Brown take the armored vehicle. All four wounded soldiers arrive at the hospital and 
receive life-saving surgeries.  
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Provider 
Doctor 
 
CDSS 
No Aid 
 
Outcome 
Negative 
 
Choice 
N/A 
Captain Jones is an Army doctor who has just removed 4 critically wounded soldiers from a battlefield. All 4 
soldiers need emergency surgery. He begins treating their wounds and calls his commander to request a 
medical evacuation. The commander sends one helicopter and one armored vehicle. The helicopter can carry 2 
wounded soldiers to the hospital in 10 minutes. The armored vehicle can take 2 wounded soldiers to the 
hospital in 30 minutes.  
 
While he waits for the vehicles to arrive, Captain Jones. must decide which 2 patients will fly on the helicopter. 
Those soldiers will receive surgery 20 minutes sooner than the soldiers who ride in the armored vehicle. The 
doctor relies on his years of experience and sends Private Smith and Private Johnson on the helicopter. Private 
Williams and Private Brown take the armored vehicle. The two soldiers on the helicopter arrive quickly and 
receive life-saving surgeries. Unfortunately, Private Brown’s condition worsens on the long ride to the hospital. 
A trauma surgeon tries to save his life, but Private Brown dies shortly after arriving. The surgeon later remarks 
that Private Brown had the worst injuries of the four, but that he still could have saved him if Private Brown had 
arrived just ten minutes sooner. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
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Condition Presented Text 
Provider 
Doctor 
 
CDSS 
Present 
 
Outcome 
Positive 
 
Choice 
Heed 
Captain Jones is an Army doctor who has just removed 4 critically wounded soldiers from a battlefield. All 4 
soldiers need emergency surgery. He begins treating their wounds and calls his commander to request a 
medical evacuation. The commander sends one helicopter and one armored vehicle. The helicopter can carry 2 
wounded soldiers to the hospital in 10 minutes. The armored vehicle can take 2 wounded soldiers to the 
hospital in 30 minutes.  
 
While he waits for the vehicles to arrive, Captain Jones must decide which 2 patients will fly on the helicopter. 
Those soldiers will receive surgery 20 minutes sooner than the soldiers who ride in the armored vehicle. The 
doctor uses a handheld computer to enter information about the four soldiers. The computer compares their 
injuries and recommends that Private Smith and Private Johnson fly on the helicopter. The doctor agrees and 
sends them to the hospital first. Private Williams and Private Brown take the armored vehicle. All four wounded 
soldiers arrive at the hospital and receive life-saving surgeries.  
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high 
Provider 
Doctor 
 
CDSS 
Present 
 
Outcome 
Positive 
 
Choice 
Defy 
Captain Jones is an Army doctor who has just removed 4 critically wounded soldiers from a battlefield. All 4 
soldiers need emergency surgery. He begins treating their wounds and calls his commander to request a 
medical evacuation. The commander sends one helicopter and one armored vehicle. The helicopter can carry 2 
wounded soldiers to the hospital in 10 minutes. The armored vehicle can take 2 wounded soldiers to the 
hospital in 30 minutes.  
 
While he waits for the vehicles to arrive, Captain Jones must decide which 2 patients will fly on the helicopter. 
Those soldiers will receive surgery 20 minutes sooner than the soldiers who ride in the armored vehicle. The 
doctor uses a handheld computer to enter information about the four soldiers. The computer compares their 
injuries and recommends that Private Smith and Private Brown fly on the helicopter. The doctor disagrees and 
sends Private Smith and Private Johnson to the hospital first. Private Williams and Private Brown take the 
armored vehicle. All four wounded soldiers arrive at the hospital and receive life-saving surgeries.  
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Provider 
Doctor 
 
CDSS 
Present 
 
Outcome 
Negative 
 
Choice 
Heed 
Captain Jones is an Army doctor who has just removed 4 critically wounded soldiers from a battlefield. All 4 
soldiers need emergency surgery. He begins treating their wounds and calls his commander to request a 
medical evacuation. The commander sends one helicopter and one armored vehicle. The helicopter can carry 2 
wounded soldiers to the hospital in 10 minutes. The armored vehicle can take 2 wounded soldiers to the 
hospital in 30 minutes.  
 
While he waits for the vehicles to arrive, Captain Jones must decide which 2 patients will fly on the helicopter. 
Those soldiers will receive surgery 20 minutes sooner than the soldiers who ride in the armored vehicle. The 
doctor uses a handheld computer to enter information about the four soldiers. The computer compares their 
injuries and recommends that Private Smith and Private Johnson fly on the helicopter. The doctor agrees and 
sends them to the hospital first. Private Williams and Private Brown take the armored vehicle. The two soldiers 
on the helicopter arrive quickly and receive life-saving surgeries. Unfortunately, Private Brown’s condition 
worsens on the long ride to the hospital. A trauma surgeon tries to save his life, but Private Brown dies shortly 
after arriving. The surgeon later remarks that Private Brown had the worst injuries of the four, but that he still 
could have saved him if Private Brown had arrived just ten minutes sooner. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
Provider 
Doctor 
 
CDSS 
Present 
 
Outcome 
Negative 
 
Choice 
Defy 
Captain Jones is an Army doctor who has just removed 4 critically wounded soldiers from a battlefield. All 4 
soldiers need emergency surgery. He begins treating their wounds and calls his commander to request a 
medical evacuation. The commander sends one helicopter and one armored vehicle. The helicopter can carry 2 
wounded soldiers to the hospital in 10 minutes. The armored vehicle can take 2 wounded soldiers to the 
hospital in 30 minutes.  
 
While he waits for the vehicles to arrive, Captain Jones must decide which 2 patients will fly on the helicopter. 
Those soldiers will receive surgery 20 minutes sooner than the soldiers who ride in the armored vehicle. The 
doctor uses a handheld computer to enter information about the four soldiers. The computer compares their 
injuries and recommends that Private Smith and Private Brown fly on the helicopter. The doctor disagrees and 
sends Private Smith and Private Johnson to the hospital first. Private Williams and Private Brown take the 
armored vehicle. The two soldiers on the helicopter arrive quickly and receive life-saving surgeries. 
Unfortunately, Private Brown’s condition worsens on the long ride to the hospital. A trauma surgeon tries to 
save his life, but Private Brown dies shortly after arriving. The surgeon later remarks that Private Brown had the 
worst injuries of the four, but that he still could have saved him if Private Brown had arrived just ten minutes 
sooner. 
 
Please rate the doctor’s overall quality. 
(Very low)    (Low)    (Somewhat low)    (Neutral)    (Somewhat high)    (High)    (Very high) 
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Study Item #5: Question 2B presented to all participants 
 
• In the scenario you just read, how acceptable was the end result? 
 
(Totally unacceptable)   (Unacceptable)   (Slightly unacceptable)   (Neutral)   (Slightly 
Acceptable)   (Acceptable)   (Perfectly acceptable) 
 
Study Item #6: Question 2C presented to all participants 
 
• In the scenario you just read, how responsible was the medical provider for the end result? 
 
(Not at all responsible)   (Somewhat responsible)   (Mostly responsible)   (Completely 
responsible) 
 
